Abstract. The ELBE (Electron Linear accelerator with high Brilliance and low Emittance) machine is currently under transition from commissioning to regular user operation. The linac produces electron beams up to 40 MeV and 1 mA (CW), which are used to generate various kinds of secondary radiation. While the IR-FEL and X-ray facilities are still under construction, comprehensive nuclear physics experiments have been conducted at the Bremsstrahlung facility. Both, to meet the experimenter's demands on beam quality, stability and reproducibility and to ensure a safe operation of the machine, several diagnostic elements were developed. These devices, including backward OTR viewers, radiator temperature diagnostics, stripline detectors to monitor the beam incidence angle on the radiator, and a four-quadrant loss monitor, were developed, installed, and tested. These devices are described and results are presented in this paper.
INTRODUCTION
The Forschungszentrum Rossendorf is constructing a superconducting Electron Linac with high Brilliance and low Emittance (ELBE), which can deliver a 1-mA CW beam for 40 MeV [1] . The electron beam is used to generate infrared light (Free Electron Lasers), X-rays (electron channelling), MeV-Bremsstrahlung, fast neutrons and positrons [1] . Table 1 gives an overview on the secondary beams at the ELBE facility and the associated fields of science. Figure 1 shows the layout of the ELBE building, the beamlines and the experimental caves. After commissioning of the injector and the first linac stages in 2001, the nuclear physics beamline and the Bremsstrahlung facility were assembled. It has been designed for nuclear-structure experiments using photon-induced reactions such as (γ, γ 1 ), (nuclear resonance fluorescence), (γ, u), (γ, p), (nuclear photo effect) and photon-induced fission. The main components such as the beam-diagnostic elements, the water-cooled radiator holder with three radiator positions, the beam shutter with radiation hardener, the electron beam dump, and the conical collimator for the Bremsstrahlung are made of pure aluminium and are shown in Fig. 2 [2] . In 2002 the ELBE Bremsstrahlung facility went into regular operation. There are various kinds of diagnostic elements that ensure precise, stable and safe operations. These include stripline beam position monitors (BPMs), optical transition radiation (OTR), beam viewers, four-quadrant beam loss monitors and a pyrometer to measure the local spot temperature on the radiator. BPMs were developed at ELBE (Fig. 3 ) [3, 4] . The resolution of the BPM system including electronics is better than 20 µm at nominal bunch charge at ELBE of 77 pC. BPM 1 (Fig. 2) is placed in the dispersive area between the first two dipole magnets to monitor the beam energy. The achieved energy resolution is better than 0.1%. BPM 2 and the OTR viewer at the radiator are used to keep the beam and its incident angle in stable position. 
Optical Transition Radiation Beam Viewers
Beam position and profile on the nuclear physics radiator are monitored using a camera sensitive to OTR. A mirror deflects the backward OTR from the radiator outside the beam-axis to a vidicon camera. At higher currents (> 300 µA) thermal radiation becomes visible (Fig. 4) . Beam position and profile on the radiator are observable during full beam power operation. There are three viewscreens along the nuclear physics beamline. Backward OTR is produced on 18-µm thick aluminium foils and detected with Perkin-Elmer KH 500 vidicon cameras [5] . Downstream from the target, the electron beam is terminated in a water-cooled beam dump. A beryllium window separates the beamline from the dump vacuum. The beam spot on the beryllium window is also monitored.
Radiator Temperature Monitoring
The temperature of the radiator is monitored to ensure that the radiator material is not melted or evaporated by the electron beam. This could otherwise contaminate the surface of the superconducting RF-cavities. A Raytek pyro detector (RAYMA2SCCFL) is used. It measures the beam spot temperature up to 2000 °C in a 1-mm window. Figure 5 shows the temperature depending on the average curve at 12-MeV beam energy. 
Beam Loss Monitor
Beam loss due to scattering in the radiator depends on energy of the electron beam and radiator thickness. Also factors like electron beam position, divergence and changes in energy spread contribute. A four-quadrant beam loss monitor was designed and installed around the beamline. It consists of 30-cm long pieces of air filled Heliax coax cable (Andrews HJ4-50). Figure 6 shows a simple scheme of the four detectors and their readout.
